Background: Right heart catheterization is the gold standard test for diagnosis and clinical assessment of the patients with pulmonary hypertension (PH). In recent years, the usefulness of cheaper and non-invasive tests in the follow-up of PH patients is being studied. The aim of the present study was to evaluate the relationship between serum uric acid level and severity of pulmonary hypertension in PH patients.
INTRODUCTION
Pulmonary hypertension (PH) consists of a group of disorders characterized with proliferative and obstructive remodeling of pulmonary vessels, leading to progressive increase in pulmonary vascular resistance (PVR) and pulmonary arterial pressure (PAP). The increased right ventricular afterload ultimately results in right heart failure and death (1) . It is a fatal disease with an estimated mortality rate of 6.5 per 100,000 persons (2) . PH is defined as resting mean pulmonary arterial pressure (mPAP) greater than 25 mmHg, measured by right heart catheterization (RHC) (3) . RHC is the gold standard for the diagnosis of PH and hemodynamics assessed during RHC are established prognostic factors, both at the diagnosis and during the patient follow-up (4) . However, RHC is an expensive and invasive procedure and it is recommended to be performed in experienced centers to avoid serious complications (5) . In recent years, the utility of noninvasive procedures in the clinical assessment of the patients during follow-up have been studied extensively and they are shown to provide important information about the severity of the disease and survival of the patients(6).
Measurement of serum uric acid, as a marker of decreased cardiac output and tissue hypoxia, has been adopted in the clinical assessment of pulmonary hypertension (4) . Serum uric acid is a non-invasive and inexpensive test that is widely available in all centers.
Serum uric acid level has been shown to be increased in right or left heart failure (7). Hyperuricemia is shown to have a strong correlation with the severity of symptoms and functional capacity of the patients with heart failure (8) . In a study by Nagaya et al, serum uric acid was significantly higher in patients with PH and it was independently related to mortality (9) . In another study, hyperuricemia was common in patients with severe PH and there was a positive correlation between serum uric acid level and right atrial pressure elevation in PH patients (10) .
In this study, we aimed to evaluate the relationships between serum uric acid level and severity of symptoms and right ventricular (RV) dysfunction in patients with confirmed PH patients.
MATERIALS AND METHODS
This is an observational cross-sectional study 
Statistical analysis
Non-normally distributed data were compared between groups using Kruskall-Wallis test. was also more common in women compared to men, while patients with mild RV dysfunction were more commonly men (P=0.001).
PASP was significantly higher in patients with severe RV dysfunction (P<0.001). Heart rate was also significantly higher in patients with severe RV dysfunction (P<0.001).
Serum uric acid was higher in patients with severe RV dysfunction compared to mild and moderate RV dysfunction and the observed difference was statistically significant (P<0.001) (Figure 1) . The difference between mild and moderate RV dysfunction was not significant (P=0.34).
The correlation between the uric acid and age, heart rate, pulmonary artery systolic pressure, and WHO functional class is shown in table 2. Serum uric acid level had a weak negative correlation with age (r=−0.22, P=0.024). However, after controlling for severe RV dysfunction, the correlation between age and serum uric acid was not significant anymore(r=0.16, P=0.108). 
DISCUSSION
The main findings of our study were that PH patients with severe RV dysfunction tend to be younger females with higher heart rate, PASP and uric acid levels compared to patients with mild and moderate RV dysfunction; and Serum uric acid level was significantly correlated with PASP and WHO functional class. In a study by Zhang et al, conducted in 86 patients with IPAH, there was a significant positive correlation between serum uric acid levels and PASP (13) . In their study, the correlation between serum uric acid levels and heart rate was not statistically significant. However, the correlation between serum uric acid levels and NYHA functional class was significant (r=0.41, p<0.01) and similar to our results (r=0.49, p<0.001)
Moreover, in our study uric acid level was negatively correlated with age, i.e. younger patients had higher uric acid levels. It was in contrast with the evidence that uric acid level increases with age (14) . The authors believe that this discrepancy could be explained by the fact that in our patients uric acid levels were higher in patients with severe RV dysfunction and most of the patients with severe RV dysfunction were younger females (with PH secondary to IPAH). The confounding effect of severe RV dysfunction in the correlation between age and uric acid was confirmed after adjustment.
The exact mechanism of increased uric acid level in patients with heart failure is unclear. 
